Searching PAJ 



f 

PATENT ABSTRACTS OF JAPAN 



1/1 v> 



(ll)Publication number : 07-015482 
(43)Date of publication of application : 17.01.1995 



(5l)Int.CI. 




H04L 27/22 
H03J 7/02 
H04L 27/38 




5 ■■■ 

(21)Application number 


05-144603 


(71)Applicant 


MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 


16.06.1993 


(72)Inventor : 


SAKA HIROSHI 








OZEKI HIROAKI 








URATA KAZUNAO 








KATO HISAYA 



(54) AUTOMATIC FREQUENCY CONTROLLER 

(57)Abstract: 

PURPOSE: To make the operation of the device stable at a low C/N 
by using a frequency outputted from a fixed oscillator of a quasi- 
synchronization detection demodulator for a reference frequency of 
AFC control and preventing the deterioration in the accuracy of 
AFC due to a deteriorated C/N ratio. 
CONSTITUTION: The controller is made up of a quasi- 
synchronization detection demodulator 13 converting its 
intermediate frequency signal into a base band signal demodulating a 
digital signal, an M multiplier 15 multiplying the frequency of the 
intermediate frequency by M, a frequency divider 16 frequency- 
dividing the output signal, a frequency divider 116 frequency- 
dividing the frequency from the fixed oscillator 14, a phase detector 
17 detecting the frequency difference between an output signal of the 
frequency divider 16 and an output signal of the frequency divider 
116, a voltage controlled oscillator 19 whose oscillating frequency is 
controlled based on the output voltage from the phase detector 17, a 
comparator 101 comparing error rate information detected by an 
error detector 100 with a reference value A and a microprocessor 
102 controlling an applied voltage to the voltage controlled oscillator 
19 based on the result of comparison. 
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7P0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated . 



CLAIMS 



[Claim(s)] 

[Claim l] The frequency converter which changes into an intermediate frequency signal the RF signal by which the M 
phase phase modulation was carried out, The quasi-synchronous detection mold demodulator which carries out a 
digital recovery after changing said intermediate frequency signal into baseband signaling with the fixed oscillator into 
which it is inputted by rectangular phase discriminator and this rectangular phase discriminator, The frequency of said 
intermediate frequency signal M multiplying M multiplier to carry out and the 1st counting-down circuit which carries 
out dividing (MxN) of the output signal of said M multiplier, The 2nd counting-down circuit which carries out N 
dividing of the frequency of said fixed oscillator, and the phase detector which detects the delta frequency of the 
output signal of said 1st counting-down circuit, and the output signal of said 2nd counting-down circuit, The voltage 
controlled oscillator by which it is inputted into said frequency converter and an oscillation frequency is controlled 
based on the output voltage from said phase detector, The error rate detector which detects the error rate of the 
data to which it restored with said quasi-synchronous detection mold demodulator, With a comparator [ a 
predetermined reference value / error rate / which was acquired with said error rate detector ], when said error rate 
does not exceed a predetermined reference value When the oscillation frequency of said voltage controlled oscillator 
is controlled only based on the output voltage from said phase detector and said error rate exceeds a predetermined 
reference value Automatic frequency control equipment characterized by having a means to control the oscillation 
frequency of said voltage controlled oscillator based on the output voltage currently outputted to said voltage 
controlled oscillator when said error rate did not exceed a. predetermined reference value. 

[Claim 2] The frequency converter which changes into an intermediate frequency signal the RF signal by which the M 
phase phase modulation was carried out, The quasi-synchronous detection mold demodulator which carries out a 
digital recovery after changing said intermediate frequency signal into baseband signaling with the .fixed oscillator into 
which it is inputted by rectangular phase discriminator and this rectangular phase discriminator, The frequency of said 
intermediate frequency signal M multiplying M multiplier to carry put and the 1st counting-down circuit which carries 
out dividing (MxN) of the output signal of said M multiplier, The 2nd counting-down circuit which carries out N 
dividing of the frequency of said fixed oscillator, and the phase detector which detects the delta frequency of the 
output signal of said 1st counting-down circuit, and the output signal of said 2nd counting-down circuit, The voltage 
controlled oscillator by which it is inputted into said frequency converter and an oscillation frequency is controlled 
based on the output voltage from said phase detector, The synchronous judging machine with which said quasi- 
synchronous detection mold demodulator judges whether it has restored to data correctly, and sends out a sweep 
control signal corresponding to this judgment result, The sweep generator which outputs the scanning signal to which 
the sweep of the center frequency of said voltage controlled oscillator is carried out based on this sweep control 
signal to said voltage controlled oscillator, The error rate detector which detects the error rate of the data to which 
it restored with said quasi-synchronous detection mold demodulator, and when said error rate does not exceed a 
predetermined reference value When the oscillation frequency of said voltage controlled oscillator is controlled only 
based on the output voltage from said phase detector and said error rate exceeds a predetermined reference value 
Automatic frequency control equipment characterized by having a means to control the oscillation frequency of said 
voltage controlled oscillator based on the output voltage currently outputted to said voltage controlled oscillator 
when said error rate did not exceed a predetermined reference value. 

[Claim 3] A synchronous judging machine is automatic frequency control equipment according to claim 2 
characterized by carrying out a synchronous judging based on the error rate information detected with the error rate 
detector. 

[Claim 4] A synchronous judging machine is automatic frequency control equipment according to claim 2 
characterized by judging and carrying out the synchronous judging of whether said phase-locked loop circuit is 
carrying out phase simulation based on the phase error signal outputted from the phase-locked loop circuit which 
constitutes said quasi-synchronous detection mold demodulator. 



[Translation done.] 



http : //www4 . i pdl . ncipi . go . jp/cgi-bin/tran.web_cgi_e jje?u=http%3A%2 F%2Fwww4.ipdl. 



04/12/17 



* NOf ICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the improvement approach of frequency control when the C/N ratio 
of the intermediate frequency signal by which digital modulation was carried out especially is low about the automatic 
frequency control equipment for stabilizing the carrier frequency of the intermediate frequency signal which is 
inputted into the digital demodulator circuit which restores to digital modulation signals, such as a multiple-value 
QAM modulating signal and a polyphase phase-modulation signal, and by which digital modulation was carried out. 
[0002] 

[Description of the Prior Art] Generally the AM method and FM modulation technique are used for the modulation 
technique of current and television broadcasting. However, by recently, the ground digital broadcast and satellite 
digital broadcast by the multiple-value QAM modulation technique or the polyphase phase modulation system are 
also considered. 

[0003] In order to receive the RF signal by which digital modulation was generally carried out and to restore to data 
with a digital demodulator, to stabilize the carrier frequency of the digital modulation signal inputted into a digital 
demodulator is needed. 

[0004] For example, in a satellite broadcasting service receiver, since the drift of the about **several MHz frequency 
from a station of BS converter may be carried out, when carrying out frequency conversion of the digital modulation 
signal to an intermediate frequency signal and inputting it into a digital demodulator, in order to absorb this drift and 
to stabilize the carrier frequency of an intermediate frequency signal, automatic frequency control equipment (it is 
hereafter described as AFC equipment) is required for it. Conventional AFC equipment is shown in drawing 4 . 
[0005] In drawing 4 , the RF signal by which digital modulation was carried out is changed into an intermediate 
frequency signal by the frequency converter 41, and is inputted into the digital demodulator 43 through the 
intermediate frequency band-pass filter 42. In the digital demodulator 43, the subcarrier of an intermediate frequency 
signal is reproduced by the subcarrier regenerative circuit 44, and data get over. On the other hand, in the 
subcarrier extract circuit 45, after the subcarrier of the intermediate frequency signal outputted from the 
intermediate frequency band-pass filter 42 is extracted, N dividing of the carrier frequency is carried out by the 
counting-down circuit 46, and it is inputted into a phase detector 47. In a phase detector 47, the delta frequency of 
the output signal of the criteria oscillator 48 with an oscillation frequency equal to 1 for N of the nominal frequency of 
the subcarrier of an intermediate frequency signal and the output signal of a counting-down circuit 46 is detected. 
And the oscillation frequency of the voltage controlled oscillator 49 inputted into a frequency converter 41 by the 
output signal of a phase detector 47 is controlled, and the carrier frequency of an intermediate frequency signal is 
controlled in agreement with a frequency twice [ N ] the frequency [ that is, ] of the criteria oscillator 48, and the 
nominal frequency of the subcarrier of an intermediate frequency signal. 
[0006] 

[Problem(s) to be Solved by the Invention] With the configuration of the above-mentioned conventional example, in 
order to reproduce the subcarrier of an intermediate frequency signal in the subcarrier regenerative circuit 44 of the 
digital demodulator 43, it is necessary to stop the delta frequency of the carrier frequency of the intermediate 
frequency signal inputted into the digital demodulator 43, and the clock frequency of the subcarrier regenerative 
circuit 44 few. For that purpose, it is necessary to raise the stability of the clock frequency of the subcarrier 
regenerative circuit 44, and an oscillator with high stability is [ temperature stability / of the criteria oscillator 48 ] 
needed also for the subcarrier regenerative circuit 44 with the criteria oscillator 48. And when carrier frequency of an 
intermediate frequency signal was made high, a frequency precision so severe to the criteria oscillator 48 was 
required, and it had the trouble that a severe frequency precision was required with temperature stability, in the . 
subcarrier regenerative circuit 44. Furthermore, since the criteria oscillator 48 is used besides the oscillator of the 
subcarrier regenerative circuit 44 in the digital demodulator 43, two oscillators are required. 
[0007] Furthermore, if the phase noise of the subcarrier extracted by the noise which increased in the subcarrier 
extract circuit 45 when the C/N ratio of an intermediate frequency signal fell rapidly also increases and dividing of 
the big subcarrier of a phase noise is carried out with a counting-down circuit 46 when having restored to data 
normally with the digital demodulator 43, the frequency of the output signal of a counting-down circuit 46 will come 
to increase compared with the time with a sufficient C/N ratio. Therefore, though the frequency was stabilized by 
automatic frequency control (it is hereafter described as AFC) when the C/N ratio of an intermediate frequency 
signal fell, the carrier frequency of the stable intermediate frequency signal is stabilized in the place [ one / N times 
the frequency of reference frequency ] shifted. And this gap becomes large while the C/N ratio of an intermediate 
frequency signal falls. Thus, the fall of the C/N ratio of an intermediate frequency signal becomes the factor which 
makes recovery actuation of the digital demodulator 43 unstable. 
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[0008J While this invention was made in view of this point, removes the fault which the above-mentioned 
conventional example has and solves the problem of the frequency stability of an intermediate frequency signal 
Vequired for a digital demodulator also to fluctuation of the C/N ratio of an intermediate frequency signal, it aims at 
offering the AFC equipment which makes a criteria oscillator unnecessary. 
[0009] 

[Means for Solving the Problem] In order to attain this purpose with the AFC equipment of this invention The 
frequency converter which changes into an intermediate frequency signal the RF signal by which the M phase phase 
modulation was carried out, The quasi-synchronous detection mold demodulator which carries out a digital recovery 
after changing into baseband signaling with the fixed oscillator into which said intermediate frequency signal is 
inputted by rectangular phase discriminator and this rectangular phase discriminator, The frequency of said 
intermediate frequency signal M multiplying M multiplier to carry out and the 1st counting-down circuit which carries 
out dividing (MxN) of the output signal of said M multiplier, The 2nd counting-down circuit which carries out N 
dividing of the frequency of said fixed oscillator, and the output signal of said 1st counting-down circuit, The phase 
detector- which detects a delta frequency with the output signal of said 2nd counting-down circuit, The voltage 
controlled oscillator by which it is inputted into said frequency converter and an oscillation frequency is controlled 
based on the output voltage from said phase detector, The error rate detector which detects the error rate of the 
data to which it restored with said quasi-synchronous detection mold demodulator, With a comparator [ a 
predetermined reference value / error rate / which was acquired with said error rate detector ], when said error rate 
does not exceed a predetermined reference value When the oscillation frequency of said voltage controlled oscillator 
is controlled only based on the output -voltage from said phase detector and said error rate exceeds a predetermined 
reference value It consists of means to control the oscillation frequency of said voltage controlled oscillator based on 
the output voltage currently outputted to said voltage controlled oscillator in said ******** when not exceeding a 
predetermined reference value. 
[0010] 

[Function] With the AFC equipment by this invention, 1 for N of the carrier frequency of an intermediate frequency 
signal frequency and one frequency for N of the oscillation frequency of a fixed oscillator are first compared by M 
multiplier, the 1st counting-down circuit, the 2nd counting-down circuit, and the phase detector, and the oscillation 
frequency of a voltage controlled oscillator is controlled by the condition that the C/N ratio of an intermediate 
frequency signal is large so that both frequencies are in agreement. Therefore, the delta frequency of the carrier 
frequency of an intermediate frequency signal and the frequency of the fixed oscillator of a quasi-synchronous 
detection mold demodulator serves as zero, and recovery actuation of a quasi-synchronous detection mold 
demodulator is extremely carried out to stability. 

[0011] In the condition that the C/N ratio of an intermediate frequency signal is low, the carrier frequency of an 
intermediate frequency signal comes to shift from the oscillation frequency of a fixed oscillator by the noise, and this 
gap becomes so large that the C/N ratio of an intermediate frequency signal becomes low. In an error rate detector, 
although the fall of a C/N ratio is detected as an increment in an error rate, if an error rate exceeds a predetermined 
reference value, as compared with a predetermined reference value (for example, the carrier frequency of an 
intermediate frequency signal shifts from the oscillation frequency of a fixed oscillator by the fall of a C/N ratio, and 
it is defined as the error rate corresponding to the C/N ratio of the intermediate frequency signal with which this gap 
comes to influence recovery actuation of a quasi-synchronous detection mold demodulator), the following control 
means will be taken in this detected error rate. 

[0012] When the error rate detected does not exceed a predetermined reference value, while controlling the 
oscillation frequency of a voltage controlled oscillator only based on the output voltage from a phase detector, it 
saves updating periodically the output voltage data from the phase detector currently impressed to the voltage 
controlled oscillator. And when an error rate exceeds a predetermined reference value, based on the saved output 
voltage data, the oscillation frequency of said voltage controlled oscillator is controlled. 

[0013] Thus, the carrier frequency of an intermediate frequency signal shifts from the oscillation frequency of a fixed 
oscillator greatly, and he is trying for recovery actuation of a quasi-synchronous detection mold demodulator not to 
become unstable by the rapid fall of the C/N ratio of an intermediate frequency signal by controlling a voltage 
controlled oscillator. 
[0014] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0015] Drawing 1. is the block block diagram of the automatic frequency control equipment (it is hereafter described 
as AFC equipment) concerning the 1st example of this invention. The frequency converter which changes into an 
intermediate frequency signal the RF signal with which the M phase phase modulation of 11 was carried out, An 
intermediate frequency band-pass filter and 13 12 A quasi-synchronous detection' mold demodulator, a fixed 
oscillator with an oscillation frequency almost equal [ 14 ] to the nominal frequency of an intermediate frequency 
signal, As for 10, the rectangular phase detector of the quasi-synchronous detection mold demodulator 13 and 15 the 
frequency of an intermediate frequency signal M multiplying M multiplier to carry out, The counting-down circuit with 
which 16 carries out dividing (MxN) of the frequency of the output signal of the M multiplier 15, The counting-down 
circuit with which 116 carries out N dividing of the frequency of the fixed oscillator 14, the phase detector with which 
17 detects the delta frequency of the output signal of a counting-down circuit 16, and the output signal of a 
counting-down circuit 116, The loop filter with which 18 equalizes the output signal from a phase detector 17, The 
voltage controlled oscillator with which 19 is inputted into a frequency converter 11, and an oscillation frequency is 
controlled by output voltage of a loop filter 18, The error rate detector which detects the error rate of the data which 
restored to 100 with the quasi-synchronous detection mold demodulator 13, A comparator [ the predetermined 
reference value A / information / for which 101 was detected with the error rate detector 100 / error rate ], 102 is 
an adder which a microprocessor and 103 add a D/A converter, and 104 adds the output voltage of a loop filter 18, 
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' and the output voltage of D/A converter 103, and is inputted into a voltage controlled oscillator 19. 
[0016] The actuation is explained about the AFC equipment constituted as mentioned above. First, the RF signal by 
which the M phase phase modulation was carried out is changed into an intermediate frequency signal by the 
frequency converter 11, and with the intermediate frequency band-pass filter 12, after excessive spurious signals 
other than an intermediate frequency signal are removed, it is inputted into the quasi-synchronous detection mold 
demodulator 13. In the quasi-synchronous detection mold demodulator 13, data get over, after changing into 
baseband signaling with the fixed oscillator 14 into which the inputted intermediate frequency signal is inputted by the 
rectangular phase discriminator 10 and. this rectangular phase discriminator 10. 

[0017] However, if the carrier frequency of an intermediate frequency signal is greatly shifted from the frequency of 
the fixed oscillator 14, in the quasi-synchronous detection mold demodulator 13, it will become impossible to take the 
phase simulation to a subcarrier, and data will not get over correctly. 

[0018] On the other hand, by inputting into the M multiplier 15 the intermediate frequency signal which passed the 
intermediate frequency band-pass filter 12, and carrying out the frequency of an intermediate frequency signal M 
multiplying, a frequency is M times the carrier frequency of an intermediate frequency signal, and the non-modulating 
signal with which the M phase phase modulation component was removed is acquired. Furthermore, the non- 
modulating signal which has the frequency of 1 for N of the carrier frequency of an intermediate frequency signal is 
acquired by carrying out dividing (MxN) of this non-modulating signal with a counting-down circuit 16. 
[0019] On the other hand, the signal of 1 for N of the fixed oscillator 14 is acquired for a frequency by inputting the 
frequency of the fixed oscillator 14 of the quasi-synchronous detection mold demodulator 13 into a counting-down 
circuit 116. And in a phase detector 17, the delta frequency of the frequency of 1 for N of the carrier frequency of an 
intermediate frequency signal and the frequency of 1 for N of the oscillation frequency of the fixed oscillator 14 is 
detected. The output signal of a phase detector 17 is equalized, it is inputted into a voltage controlled oscillator 19 
through an adder 104, and the oscillation frequency of a voltage controlled oscillator 19 is controlled by the loop 
filter 18. 

[0020] Here, since the oscillation frequency of a voltage controlled oscillator 19 is controlled through a loop filter 18 
so that the carrier frequency of an intermediate frequency signal and the oscillation frequency of the fixed oscillator 
14 become equal so that the frequency of the output signal of a counting-down circuit 16 and the frequency of the 
output signal of a counting-down circuit 116 become equal namely, the carrier frequency of the oscillation frequency 
[ the carrier frequency of the intermediate frequency signal inputted into the quasi-synchronous detection mold 
demodulator 13 and ] of the fixed oscillator 14 of an intermediate frequency signal corresponds in AFC control loop's 
frequency drawing-in within the limits. 

[0021] However, if it falls from predetermined C / N-ary as for which that the carrier frequency of the intermediate 
frequency signal inputted into the quasi-synchronous detection mold demodulator 13 and the oscillation frequency of 
the fixed oscillator 14 are in agreement is the case that a C/N ratio is comparatively high and which has a C/N ratio 
The dividing precision of the frequency by the counting-down circuit 16 deteriorates by the noise included in an 
intermediate frequency signal, and, generally the output signal with which the frequency of the output signal by the 
counting-down circuit 16 has a frequency higher than the presumed frequency by which simple count is carried out 
from a division ratio (MxN) as a C/N ratio falls is acquired. Therefore, a gap of the carrier frequency of an 
intermediate frequency signal and the oscillation frequency of the fixed oscillator 14 becomes large as it falls from 
predetermined C / N-ary with a C/N ratio. 

[0022] After being changed into baseband signaling by the rectangular phase discriminator 10 and the fixed oscillator 
14, the data recovery of the intermediate frequency signal inputted into the quasi-synchronous detection mold 
demodulator 13 is carried out. In the process in which the error of recovery data is corrected with an error correction 
decoder (not shown), the error rate of recovery data is detected by the error rate detector 100, and this detected 
error rate is sent to a comparator 101 as error rate information. A comparator 101 compares error rate information 
with the predetermined reference value A. And in spite of carrying out AFC control, a gap of the carrier frequency of 
an intermediate frequency signal and the oscillation frequency of the fixed oscillator 14 becomes large, and this 
reference value A is made into the error rate corresponding to the C/N ratio of an intermediate frequency signal 
which a problem produces in recovery actuation of the quasi-synchronous detection mold demodulator 13, for 
example. If the error rate exceeding this reference value A is detected by the comparator 101, it will be judged as 
that which fell from predetermined C / N-ary with a C/N ratio, and a control signal A will be sent out to a 
microprocessor 102 from a comparator 101. 
■ [0023] In the microprocessor 102, while a C/N ratio is comparatively high and the control signal A is not sent out 
from a comparator 101, it saves, updating the output voltage value of a loop filter 18 periodically. And if a C/N ratio 
falls and a control signal A is observed, the difference electrical-potential-difference value V3 (=V1-V2) with the 
output voltage value V2 of the loop filter 18 when the output voltage value VI and C/N ratio of the loop filter 18 
saved when a C/N ratio was comparatively high fall and the control signal A is observed will be calculated, and the 
difference electrical-potential-difference value V3 will be outputted to an adder 104 through D/A converter 103. In 
an adder 104, in addition to the output voltage value V2 of a loop filter 18, the difference electrical-potential- 
• difference value V3 is added, and the electrical-potential-difference value VI is impressed to a voltage controlled 
oscillator 19. Therefore, even if the C/N ratio of an intermediate frequency signal falls to a voltage controlled 
oscillator 19, the output voltage of the loop filter 18 when a C/N ratio is always high will be impressed to it, and it 
• prevents that the gap of the carrier frequency of an intermediate frequency signal and the oscillation frequency of the 
fixed oscillator 14 accompanying the fall of the C/N ratio of an intermediate frequency signal becomes large. 
[0024] As mentioned above, according to the 1st example Though the carrier frequency of the RF signal by which the 
M phase phase modulation was carried out is carrying out the drift from nominal frequency, since the carrier 
frequency of the intermediate frequency signal by which the M phase phase modulation was carried out on the basis of 
the oscillation frequency of the fixed oscillator 14 of the quasi-synchronous detection mold demodulator 13 is 
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' stabilized, The carrier frequency of the intermediate frequency signal inputted into the quasi-synchronous detection 
mold demodulator 13 and the oscillation frequency of the fixed oscillator 14 are in agreement, and recovery actuation 
of the quasi-synchronous detection mold demodulator 13 is stabilized extremely. 

[0025] And since it is controlled by the carrier frequency of an intermediate frequency signal, and the oscillation 
frequency of the fixed oscillator 14 mostly in agreement even if the C/N ratio of an intermediate frequency signal falls 
and the dividing precision of a counting-down circuit 16 deteriorates, the stability of recovery actuation of the quasi- 
synchronous detection mold demodulator 13 is maintained at the time of low C/N. 

[0026] Moreover, even when the condition which normal recovery actuation of the quasi-synchronous detection mold 
demodulator 13 halted that the C/N ratio of an intermediate frequency signal is recovered after that occurs by the 
rapid and extreme fall of the C/N ratio of an intermediate^ frequency signal, since the oscillation frequency at the time 
of low C/N of a voltage controlled oscillator 19 is held at the condition almost near an oscillation frequency when a 
C/N ratio is high, it can do recovery time amount of recovery actuation of the quasi-synchronous detection mold 
demodulator 13 early. 

[0027] Furthermore, even if it makes carrier frequency of an intermediate frequency signal high while it becomes 
unnecessary for the carrier frequency of the intermediate frequency signal inputted into the quasi-synchronous 
detection mold demodulator 13 to make severe the precision and stability of an oscillation frequency of the fixed 
oscillator 14 since AFC control is carried out so that it may always be in agreement with the oscillation frequency of 
the fixed oscillator 14, it does not have to make severe the precision and stability of an oscillation frequency of the 
fixed oscillator 14 in proportion to it. 

[0028] And since it serves as the function as a local oscillator inputted into the function and the rectangular phase 
detector 10 as reference frequency of the AFC control with one fixed oscillator 14, it is effective in a criteria 
oscillator like the conventional example being omissible. 

[0029] Drawing 2 is the block block diagram of the AFC equipment concerning the 2nd example of this invention. The 
frequency converter which changes into an intermediate frequency signal the RF signal with which the M phase phase 
modulation of 21 was carried out, An intermediate frequency band-pass filter and 23 22 A quasi-synchronous 
detection mold demodulator, a fixed oscillator with an oscillation frequency almost equal [ 24 ] to the nominal 
frequency of an intermediate frequency signal, As for 20, the rectangular phase detector of the quasi-synchronous 
detection mold demodulator 23 and 25 the frequency of an intermediate frequency signal M multiplying M multiplier 
to carry out, The counting-down circuit with which 26 carries out dividing (MxN) of the frequency of the output 
signal of the M multiplier 25, The counting-down circuit with which 226 carries out N dividing of the frequency of the 
fixed oscillator 24, the phase detector with which 27 detects the delta frequency of the output signal of a counting- 
down circuit 26, and the output signal of a counting-down circuit 226, The loop filter with which 28 equalizes the 
output signal from a phase detector 27, The voltage controlled oscillator with which 29 is inputted into a frequency 
converter 21, and an oscillation frequency is controlled by output voltage of a loop filter 28, The error rate detector 
■ which detects the error rate of the data which restored to 200 with the quasi-synchronous detection mold 
demodulator 23, 201 the error rate information detected with the error rate detector 200 The predetermined 
reference value A The comparator in comparison with B, the sweep generator to which 205 carries out the 
compulsion sweep of the oscillation frequency of a voltage controlled oscillator 29, The adder with which a 
microprocessor and 203 add a D/A converter and, as for 206, 202 adds the output voltage of a sweep generator 205, 
and the output voltage of D/A converter 203, 204 is an adder which adds the output voltage of a loop filter 28, and 
the output voltage of an adder 206, and is inputted into a voltage controlled oscillator 29. 

[0030] The actuation is explained about the AFC equipment constituted as mentioned above. First, the RF signal by 
which the M phase phase modulation was carried out is changed into an intermediate frequency signal by the 
frequency converter 21, and with the intermediate frequency band-pass filter 22, after excessive spurious signals 
other than an intermediate frequency signal are removed, it is inputted into the quasi-synchronous detection mold 
demodulator 23. In the quasi-synchronous detection mold demodulator 23, data get over, after changing into 
baseband' signaling with the fixed oscillator 24 into which the inputted intermediate frequency signal is inputted by the 
rectangular phase discriminator 20 and this rectangular phase discriminator 20. However, if the carrier frequency of 
an intermediate frequency signal is greatly shifted from the frequency of the fixed oscillator 24, in the quasi- 
synchronous detection mold demodulator 23, it will become impossible to take the phase simulation to a subcarrier, 
and data will not get over correctly. 

[0031] On the other hand, the intermediate frequency signal which passed the intermediate frequency band-pass 
filter 22 is inputted into the M multiplier 25. By carrying out the frequency of an intermediate frequency signal M 
multiplying, the non-modulating signal with which the M phase phase modulation component was removed for the 
frequency by M times of the carrier frequency of an intermediate frequency signal is acquired. Furthermore, the non- 
modulating signal which has the frequency of 1 for N of the carrier frequency of an intermediate frequency signal is 
acquired by carrying out dividing (MxN) of this non-modulating signal with a counting-down circuit 26. 
[0032] On the other hand, the signal of 1 for N of the fixed oscillator 24 is acquired for a frequency by inputting the 
frequency of the fixed oscillator 24 of the quasi-synchronous detection mold demodulator 23 into a counting-down 
circuit 226. And in a phase detector 27, the delta frequency of the frequency of 1 for N of the carrier frequency of an 
intermediate frequency signal and the frequency of 1 for N of the oscillation frequency of the fixed oscillator 24 is 
detected. The output signal of a phase detector 27 is equalized, it is inputted into a voltage controlled oscillator 29, . 
and the oscillation frequency of a voltage controlled oscillator 29 is controlled by the loop filter 28. 
[0033] Here, since the oscillation frequency of a voltage controlled oscillator 29 is controlled through a loop filter 28 
so that the carrier frequency of an intermediate frequency signal and the oscillation frequency of the fixed oscillator 
24 become equal so that the frequency of the output signal of a counting-down circuit 26 and the frequency of the 
output signal of a counting-down circuit 226 become equal namely, the carrier frequency of the oscillation frequency 
[ the carrier frequency of the intermediate frequency signal inputted into the quasi-synchronous detection mold 
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demodulator 23 and ] of the fixed oscillator 24 of an intermediate frequency signal corresponds in AFC control loop's 
frequency drawing-in within the limits. 

*[0034] However, if it falls from predetermined C / N-ary as for which that the carrier frequency of the intermediate 
frequency signal inputted into the quasi-synchronous detection mold demodulator 23 and the oscillation frequency of 
the fixed oscillator 24 are in agreement is the case that a C/N ratio is comparatively high and which has a C/N ratio 
The dividing precision of the frequency by the counting-down circuit 26 deteriorates by the noise included in an 
intermediate frequency signal, and, generally the output signal with which the frequency of the output signal by the 
counting-down circuit 26 has a frequency higher than the presumed frequency by which simple count is carried out 
from a division ratio (MxN) as a C/N ratio falls is acquired. Therefore, a. gap of the carrier frequency of an 
intermediate frequency signal and the oscillation frequency of the fixed oscillator 24 becomes large as it falls from 
predetermined C / N-ary with a C/N ratio. 

[0035] After being changed into baseband signaling by the rectangular phase discriminator 20 and the fixed oscillator 
24, the data recovery of the intermediate frequency signal inputted into the quasi-synchronous detection mold 
demodulator 23 is carried out. in the process in which the error of recovery data is corrected with an error correction 
decoder (not shown), the error rate of recovery data is detected by the error rate detector 200, and this detected 
error rate is sent to a comparator 201 as error rate information. A comparator 201 compares error rate information 
with the predetermined reference value A and a reference value B. And in spite of carrying out AFC control, a gap of 
the carrier frequency of an intermediate frequency signal and the oscillation frequency of the fixed oscillator 24 
becomes large, and this reference value A is made into the error rate corresponding to the C/N ratio of an 
intermediate frequency signal which a problem produces in recovery actuation of the quasi-synchronous detection 
mold demodulator 23, for example. If the error rate exceeding this reference value A is detected by the comparator 
201, it will be judged as that which fell from predetermined C / N-ary with a C/N ratio, and a control signal A will be 
sent out to a microprocessor 202. 

[0036] A reference value B is made into the error rate detected with the error rate,detector 200 when the quasi- 
synchronous detection mold demodulator 23 has not restored to data correctly, if the error rate equivalent to this 
reference value B is detected by the comparator 201, it will generate a scanning signal by sending out a sweep 
control signal to a sweep generator 205 based on the above-mentioned sweep control signal in a sweep generator 
205, and it carries . out the compulsion sweep of the oscillation frequency of a voltage controlled oscillator 29 through 
an adder 206 and an adder 204. By the initial state, if the carrier frequency of an intermediate frequency signal is 
outside the frequency drawing-in range of an AFC control loop and the carrier frequency of an intermediate 
frequency signal is greatly shifted from the oscillation frequency of the fixed oscillator 24, it will become impossible to 
take the phase simulation to a subcarrier in the quasi-synchronous detection mold demodulator 23, and data will not 
get over correctly. At this time, a sweep control signal is sent out to a sweep generator 205 from a "comparator 201, 
and in a sweep generator 205, a scanning signal is generated based on the above-mentioned sweep control signal, the 
compulsion sweep of the oscillation frequency of a voltage controlled oscillator 29 is carried out through adders 206 
and 204, the phase simulation to the subcarrier of an intermediate frequency signal can be taken within the quasi- 
synchronous detection mold demodulator 23, and the compulsion sweep of the oscillation frequency of a voltage 
controlled oscillator 29 is carried out until data get over correctly. 

[0037] In the microprocessor 202, while a C/N ratio is comparatively high and the control signal A is not sent out 
from a comparator 201, it saves, updating the output voltage value of a loop filter 28 periodically. And if a C/N ratio 
falls and a control signal A is observed, the difference electrical-potential-difference value V3 (=V1-V2) with the 
output voltage value V2 of the loop filter 28 when the output voltage value VI and C/N ratio of the loop filter 28 
saved when a C/N ratio was comparatively high fall and the control signal A is observed will be calculated, and the 
difference electrical-potential-difference value V3 will be inputted into an adder 204 through D/A converter 203. In 
an adder 204, in addition to the output voltage value V2 of a loop filter 28, the difference electrical-potential- 
difference value V3 (=V1-V2) is added, and the electrical-potential-difference value VI is impressed to a voltage 
controlled oscillator 29. Therefore, even if the C/N ratio of an intermediate frequency signal falls to a voltage 
controlled oscillator 29, the output voltage of the loop filter 28 when a C/N ratio is always high will be impressed to 
it, and it prevents that the gap of the carrier frequency of an intermediate frequency signal and the oscillation 
frequency of the fixed oscillator 24 accompanying the fall of the C/N ratio of an intermediate frequency signal 
becomes large. 

[0038] As mentioned above, according to the 2nd example Though the carrier frequency of the RF signal by which 
the M phase phase modulation was carried out is carrying out the drift from nominal frequency, since the carrier 
frequency of the intermediate frequency signal by which the M phase phase modulation was carried out on the basis of 
the oscillation frequency of the fixed oscillator 24 of the quasi-synchronous detection mold demodulator 23 is 
stabilized, The carrier frequency of the intermediate frequency signal inputted into the quasi-synchronous detection 
mold demodulator 23 and the oscillation frequency of the fixed oscillator 24 are in agreement, and recovery actuation 
of the quasi-synchronous detection mold demodulator 23 is stabilized extremely. 

[0039] And since it is controlled by the carrier frequency of an intermediate frequency signal, and the oscillation 
frequency of the fixed oscillator 24 mostly in agreement even if the C/N ratio of an intermediate frequency signal falls 
and the dividing precision of a counting-down circuit 26 deteriorates, the stability of recovery actuation of the quasi- 
synchronous detection mold demodulator 23 is maintained at the time of low C/N. 

[0040] Moreover, even when the condition that normal recovery actuation of the quasi-synchronous detection mold 
demodulator 23 stops, and the C/N ratio of an intermediate frequency signal is recovered after that occurs by the 
rapid and extreme fall of the C/N ratio of an intermediate frequency signal, since the oscillation frequency in the time 
of low C / N of a voltage controlled oscillator 29 is held at the condition almost near an oscillation frequency when a 
C/N ratio is high, it can do recovery time amount of recovery actuation of the quasi-synchronous detection mold 
demodulator 23 early. 
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[0041'] Furthermore, even if it makes carrier frequency of an intermediate frequency signal high while it becomes 
unnecessary for the carrier frequency of the intermediate frequency signal inputted into the quasi-synchronous 
• detection mold demodulator 23 to make severe the precision and stability of an oscillation frequency' of the fixed 
oscillator 24 since AFC control is carried out so that it may always be in agreement with the oscillation frequency of 
the fixed oscillator 24, it does not have to make severe the precision and stability of an oscillation frequency of the 
fixed oscillator 24 in proportion to it. 

[0042] And since it serves as the function as a local oscillator inputted into the function and the rectangular phase 
detector 20 as reference frequency of the AFC control with one fixed oscillator 24, it is effective in a criteria 
oscillator like the conventional example being omissible. Moreover, the drawing-in range of AFC is expandable by 
forming the sweep generator 205 which outputs a ** mark signal for an error rate by the comparator 201 as compared 
with a reference value B. 

[0043] Drawin g 3 is the block block diagram of the AFC equipment concerning the 3rd example of this invention, and 
is drawing about the sending-out approach of the sweep control signal in the quasi-synchronous detection mold 
demodulator 23 especially in the example of dra wing 2 . 33 a fixed oscillator and 30 for a quasi-synchronous detection 
mold demodulator and 34 A rectangular phase detector, The error rate detector which detects the error rate of the 
data which restored to 300 with the quasi-synchronous detection mold demodulator 33, A comparator [ the 
predetermined reference value A / information / for which 301 was detected with the error rate detector 300 / error 
rate ], 310 is a synchronous judging machine which judges whether the quasi-synchronous detection mold 
demodulator 33 is right, and the phase-locked loop circuit of the quasi-synchronous detection mold demodulator 33 
and 311 have restored to data based on the phase error signal outputted from the phase-locked loop circuit 310. 
[0044] Actuation of the AFC equipment constituted as mentioned above is explained. The intermediate frequency 
signal inputted into the quasi-synchronous detection mold demodulator 33 is changed into the baseband signaling of 
an I-axis and a Q-axis with the rectangular phase discriminator 30 and the fixed oscillator 34. The error (a frequency 
error and phase error) of the frequency and phase of the subcarrier of an intermediate frequency signal, and the 
frequency and phase of the fixed oscillator 34 is included in this baseband signaling, and, generally the circuit which 
removes these errors from baseband signaling is included in the quasi-synchronous detection mold demodulator 33. 
And the circuit which removes a phase error is the phase-locked loop circuit 310. 

[0045] Therefore, the phase detector (not shown) is contained in the phase-locked loop circuit 310, a phase error is 
detected by this phase detector, this phase error is equalized with a loop filter (not. shown), and the synchronous 
judging machine 311 is provided with it as a phase error signal. With the synchronous judging vessel 311, based on 
the offered phase error signal [ whether the phase error is removed from baseband signaling in the phase-locked loop 
circuit 310, and ] Namely, since it is judged as that with which the phase-locked loop circuit 310 does not 
synchronize when it is over- the reference level which judges whether the phase-locked loop circuit 310 synchronizes, 
and has a phase error signal The quasi-synchronous detection mold demodulator 33 is also judged to be what has not 
restored to data correctly, and sends out a sweep control signal to a sweep generator 205. 

[0046] On the other hand, when the phase-locked loop circuit 310 synchronizes, the error rate detector 300 detects 
the error rate of recovery data, and this error rate information is compared with a reference value A. The actuation 
which will judge it as that which fell from predetermined C / N-ary with a C/N ratio if the error rate exceeding this 
reference value A is detected by the comparator 301, and sends out a control signal A to a microprocessor 202 is the 
same as the example of drawing 2 . 

[0047] As mentioned above, according to the 3rd example, in addition to the effectiveness of the 2nd example, since 
the synchronous detection by the phase-locked loop circuit 310 has early detection time, the synchronous ' 
establishment time amount of the quasi-synchronous detection mold demodulator 33 is shortened. 
[0048] 

[Effect of the Invention] As mentioned above, according to this invention, the following effectiveness is demonstrated. 

[0049] (1) Since the carrier frequency of the intermediate frequency signal by which the M phase phase-modulation 
was carried out on the basis of the oscillation frequency of the fixed oscillator of a quasi-synchronous detection mold 
demodulator is stabilized, recovery actuation of a quasi-synchronous detection mold demodulator is stabilized 
extremely. 

[0050] (2) Since AFC control is carried out so that the carrier frequency of an intermediate frequency signal and the 
oscillation frequency of the fixed oscillator of a quasi-synchronous detection mold demodulator may be in agreement, 
the frequency precision or frequency stability which are required of a fixed oscillator do not need to be severe. 
[0051] (3) Since it is controlled by the carrier frequency of an intermediate frequency signal, and the oscillation 
frequency of a fixed oscillator mostly in agreement even if the C/N ratio of an intermediate frequency signal falls and 
the dividing precision of a counting-down circuit deteriorates, the stability of recovery actuation of a quasi- 
synchronous detection mold demodulator is maintained at the time of low C/N. 

[0052] (4) Even when the condition that normal recovery actuation of a quasi-synchronous detection mold ' 
demodulator stops, and the C/N ratio of an intermediate frequency signal is recovered after that occurs by the rapid 
and extreme fall of the C/N ratio of an intermediate frequency signal, since the oscillation frequency at the time of 
low C / N of a voltage controlled oscillator is held at the condition almost near an oscillation frequency when a C/N 
ratio is high, it can do recovery time amount of recovery actuation of a quasi-synchronous detection mold 
demodulator early. 

[0053] (5) Since the fixed oscillator of a quasi-synchronous detection mold demodulator has been criteria, a criteria 
oscillator is omissible. 

[0054] (6) The drawing-in range of AFC is expandable by sending out a sweep control signal from a comparator or a 
synchronous judging machine, and forming the sweep generator which carries out the sweep of the center frequency 
of a voltage controlled oscillator. 
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n) Axc,»te«-K**i*jt!£)B»»j:yaoffla»** 
c/Nfflj:yffiT^*icttL^*i«jaa{8^»s?AHa 
[0022] mnfflttftSftiis 1 3(=A***ifc*M 

B»«*l*lI3Stt««*Bl OtHS*«8l*4fclcJ: 
y -<-X/\> K(I4l::^&£ftf::&* ^r— £*II@£ft 
& e «HT-*iz>KyA<KyHjE«-5HS (S^^T*) Tf 
!TiES*i4a«-e, Wf-*fl)»yWW l JMill* 

i ooT?affis*t. cfl)ttUj**tfcBy*iiKy*itffl 
<t LTit^8i o i iziSbtiSo it«Si o i -ei±»y 
^ttfs$m^£7)fi^fiiA<hhfc^-r^o tit, 

raffl»«-*o>»isaiaa»i:BS*«si 4co*»jb» 
»(o-r*tA<*#<>sy. *H»»aiaBsi 3<t>«h 

isr*»y*t*r-5o c<;>**ffiA£«*6»y*#it 

g*8i o 1 -cftUJStLixtfc/Ntfc^fc^Rffsec/Nffl 
-Ju^Lv J &^ o 2li*]»«-%AA<aiai$ti*o 

[0023] T-f^P^n-fe^lMO 2TM4. C/NJt' 
*<Jt»MK<i£»8i 0 1 A^b*H»fi-^AA<jSaJ**fC 
l*fcl x MI** )i,— y?<<)is$ 1 8<7)di;blli±fI££S8fa' 
irSaL3E£*<t>«SLrfc<o fit, C/NJt/><«T 
L*JW«4A6<afflS*L5<t. c/NttA<tb»WSt^ 

s^ft#L-cfc-3fc;u-^^-f i 8(?)ai^mEfiv 

UC/NWTL «]f»«4 A *><«ai S ft T ^ 4 1 ^ 

(7);U— ^^-< 1 8<DdJ*aEffiV 2 <t0itElV 
3 (=V1-V2) ^ft^L. ^CDMSEfilV 3 

A^ii o 3^frLr^jD9:8i o 4i"di*>-f &<> JnK 

81 0 4T'liil/- Zf7<<)W 1 8CDdi^imEfilV 2 I^^ID 
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BJEffiV 1 *<BMffl**i4o ftoT. QEE&]ffl%&Sl 9 
[0 0 2 4] Ul±(7)cfc5l^. mi OHJSMI^ftl^ M 

a*** k»j ? h irt^t it tMJBsasans 1 

3<7>©5£%fi8l 4<D*ffilB*a£**l::LTM«fitl 

tztb* mmm&i$LM9Lm&i 3icA*sft&+iBiJBSis 
#a>«naa«a»tffls*»*i 4©«aiaatit- 
au »Bi«*asa«»i 3a>«B«ifttt«to-cfi3£ 

it£ft£ 0 

[0 0 2 5] LA**. *IBH»«^<0C/NtM<«T 

u #Ji8i 6(D#iB«*#*fi:LT*.. *IBflaf* 
(0«&*ja«ai:H£*»Bl 4<D*«Ha»tl*(5lS 

3 ©«B»flF<Dffi£tt*MS C X N BfClfc^T t, tt& * ft 

[0 0 2 6] 3Ztz. *HHa«-^(OC/Nlta>SLat?ffi 

tt«-r*«fc^«:ttffl*«**"*"6*5**«"<?** SEE*] 

ft. 3 0>«ill«itta>ttawiBt* 

[0 0 2 7] Hi::. ^f^fflttftSanSl 3l::A*i£ft 

B»a**< Lfciurti, *fti::it«LTilS*«B 

1 40)«sHaa<D»jsfc<*:i;fiss*iRL<-r4i&s 

[0 0 2 8] LA^t. -^CDg^^il§|1 4tAFC*j 
»0)»*Hjftai:LT(D«ffitil3Ee4a«*8l OlzA 

[0 0 2 9] S2l***Wa)m2(7)SllfiWlw<S*A FC 

2 2(i+HHK*«ii5a^^^^^ 2 3li*H»l«3tS! 

atiis. 2 4ii*««aa^+p B iH»«^tt»iBaa 

|::l3:(£^LO@3£*fi8. 2 oii*0ffltt»i2«B«2 

3 0>H£<£*g&;&8. 2 5l**Hffla«-^<0HjSa*M 

iie^^Ma^^. 2 6i*Min&8 2 soas^d-^os 



(MxN) #J^-f&#J^8. 2 2 6ISB£fgffi8 
2 4(DH*aSN»atS»H»» 2 7I±#SS2 6(D 

ai^m-^t^^82 2 6a>ai*«-^4:<offl5saas«ai 

-r4fiffi«KSS. 2 8f*&t§&X8 2 7 A^btDtli^fi-^ 
ZW-Qit-rifr— 9+ 2 9liJ8»aft»S2 1 
KA**ft- ^-?7-<;u?2 8a)lii*lEi:J: l J«S 

Hafia*<aw**i4«iEM»*ss. 2 ooi**|5]}b« 
Ky*aai». 2oi(i«y¥«aj8 2oo-e«as*ft 

fcRy»««SBrSO)**«lA. Btltttf ftttttS. 

2 0 5i*aEMw*«»2 9o>*sjsaa*5i«x-r — 

:7St**»3HI-5HS£8* 20 2fi^>r^P^P-tr'V 

t/2 0 3IJD/Atfti, 2 0 6l*ffi3Hl^*£S2 
0 5<Dtii*«ffi:D/ASE«S2 0 3<DU1*«IES*D» 

-rsaa^SI. 2 o 4i*;u— :7?-r;u* 2 8<&Ui*)«EE£ 
*q§:8 2 o 6<7>aj2imf±£Ang:L. lE«»*fi»2 9 

[0 0 3 0] Ja±<D«fc5l=«liaS*lfcAFCS«l^^>l x 

*<&»f*£iMrr<5o M*s<i*g^iJ3£ft/--^ 
**u *pdi«a»«aja^-f ^i/^ 2 2n±+i«n;A«^ 
ffl«BB2 3i=A**ft4. »H«»ai«M2 3-c 
asg(a««at»2 6icA*stt*B3e*a»2 4tt^ 

-X/^Ki^:SILf:^ *<«BSft6o' L 

^l. +M»a*^«jsaHaaA<HS*s*2 4<D 
»aat*#<-fftTi^t. *Hamsa«B8 2 3 

W4«aai3«^*tt«IB«i^tfttt<<i:y^ IEL<^ 
-**<«BSftttl*. 

[00 3 1] -15. +p H i«a»«iija^-f 2 2Si 
Miaai(t^a)H»a*Mins-r6-i:iz«*:y. ja»a*< 

*P B 1fflK«-*<©»5S»Haa<0Mi&-C. MtSiiS^IS^ 
^ISSSftfcJlsaBa^W^ft^o HI::. C<7>&£ 
B(!-^£#Ja82 6T? (MxN) »J8-T4Ci:l3j:y* 

p B iffl;s«-9o>»isaHaacz>N»a) i ©jsjfcas *rr* 
[0032] ip^fflaaisaB»2 3(dh£*s 

82 4 0>JB;*a£#JS»2 2 6lcA^-r^>- y . 

JS*aA < HS*fiS2 4CDN^£> 1 CDfi-^*<Wt>ft&o 

fit, e««;ftS2 7t?i±, +rajs««^a>«iii&Ji 
ataoN#a)i ©Haat. H£*fi8 2 4a>fgfijas 
mn^id 1 (DH«a£<DH;sas* < «aiSft6c ^~ 

?:7-f 2 8TM±fitfitta8 2 7 0>ai*«^¥l&<t 
Sft. tE«»*fS2 9lcA**ftTf|ffi*]|»*SS 
2 9(D*fiffl;fca*<fflffl*ft6o 

[0033] ::t\ »HS2 6rodi*«-%a)ffl»ai: 

^8 2 2 6<Z)Ui*(l^<Z)Haat A<^L< £4*5 
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S§2 4<Df8aJ8«afcJMfL< ft6J:5l::«IEtQ»*« 
S2 9(D*aJB*ai4Jl/—:7"7-f 2 sfcrt-LTtflW 

««fg2 4 0)*sB»fttii-a-rSo 
[0034] (iu, *H«g«aaaiB»2 3izA*sti 
54>PBiffla«^<o»a»HatttBS*»S2 4<Df§*i 

J3 &a t A<- a-T 4 0 14 C / N Jt A<ttttWffi T* fc 
C/Njfc#fc£m£C/Nffi«fcyffiT^4£* + M 

m&mm^^ti&s&a^^ y#n«2 6i::j:*jB*a 

(D#H«jeJ!»<ftfcL. -«MI::I4#JH82 e\z&&ftti 

(t^-(D)a»ai4c/NitA<«T-r6iz«6i^iBa: (mx 
n) Axe ) *tttt»:**t-5itsjBaa«feyssoBaa* : ff ' 

c/NttcfcyfiT^si-ai^pjHafi^wasaEJBa 
a t m&%m$* 2 4 axaja asao-rtii4*# < * * o 
[oo3 5] *swttaaa[B«2 3icA***ifc+H 

@;&{I^I4ii:X&4ggl;fc« 2 0 t @5£S£H31 2 4 £ \z <t 

aB-?-^o«yA<isyiTiEa-^* (H^t±-r> r* 
inE**i*asa-(?. ttH^-^wy^tfEy^waa 
2oo-e*ai**i. c<Daa*tufcKy**«y»if« 

t LTJ±^S2 0 1 IC&£>*L£ e ttR»2 0 1 T-I4»y 

*i»**Hf«a)»*«Aj3«*:i;»*fliBttttt-r*. -t 

Lt, «*.l*C0>»*ttA£. A FC«»*;h/Cl*6l:: 

tA^^*?^r*PBiH*«#G)»st;*HaafcHffi*6a« 
2 4a>5B»flBa«a>rtt3&<*:#<ay. *H«*aa« 

(Dc/Nttiz»iB-r*«y*i:-rSo c<oK*ttA*iffi 

*WffiC/Nttcfcy«TLfctO£ffiKL. v>f^P^ 
2irffl»«^A;&<j£ttiS;|x4o 

[0 0 3 6] I*lBI**BI«ltt«iaH8 2 3A<iEl 
< $ £«BLTI^&1*£ #lC«y *«tt«2 0 0 V 

8Wi**i4»y*i:L. c(D»*ttBic«a-r*«y* 
^JtttS 2 o i -ettffl**itttf. »3l*lW«-*-£ffi3lfi 
#*^»"2 0 SlCj&ffiL. »3l«-^f§£»2 0 5T*I4Jl 

0 6 fc«kt/ftl*8 2 0 4 * lMTlEfl»*fii2 9(D 

*MiBasaiax^-^*t4. tut. ajntts 
r% *HH»«-^a>»ai;fija;sa3!»<A fcsw-^ 
fflaagi#a^i6fflm^*y ^wim&s^<om 
a?* aaa^HS*ass 2 4 o*sia»a <t < r*n 
r^*t. *@N9«k»sttns2 3-ci4*a6afti3»r* 

fifiHfflA<tH'K<&y. IEL < 7 s — £A<«BS*Uf 
l^o ::<7>BSl::(41t«tlS2 o 1 ^t,flB?l«IW«-^/»<}i5Hl 

^*tg2 o sicaiasiti. i?ii§Mi2o si? 14 

2 0 6. 2 0 4S^LrBf±tHW*SS2 9<Z)*fija;ft 



pflHaff^iftjiiai^a-rifitiHffl^tttT. iel< 
T r -^^mp^tt4^-emE*i^^gti2 9<Dmmm$i 

[00 3 7] 7-f^D?Dt^20 2tlt C/Ntt 
A<fct«M« < lt«* 201^b ffl»«# A A<2fefcH cF tit 
i*&i*BBi4- ;i — 2 8<DttJ^mi±fil^^^&*J 
|::MrLfcrt<£«#LTJ3<. t-Lt, C/NttAMST 

*l::fiU¥LTS>-3fc;u— ^^>r 2 8(Dtii^mi±filv 
1 tC/NtbA<iftTLMW«-*A/»<«;HS*L-Cl^*i:# 
<d;u— ^^>f;u^ 2 8c/)ai^ai±fflv 2 £<d^1!I£{Iv 

3 (=vi-V2) £fHtU ^(7)^lil±fflV3^D/ 

a^&S52 o 3 ^^■LTJI]a§:^2 0 4irA2j-r&o tag 
S2 0 4-UI4;u— 7^><;u2 2 SCDfcBaHEEffiV 2 icjp 
^riiEiV3 ( = vi-v2) tfmwzft. mi±*J 
»*»*2 9|rl4«BEfllV 1 A<BPttS*t*o ft^T. S 
EE»lW*fi»2 9fzl4. + P B 1H««#(DC/Nlt*<«T 
LT4>«l3C/NJt<DKO£ ^CDJU— -J? <<)V$ 2 8 CO 

ffl^a^Hijpsttsctiifty. +M«aMt-s-<z>c/ 
s^2 4 0>*fiHjftao-r*i3&^*< ft«osi»jh-r 

[0 0 3 8] eJLh<D«fc5lC % « 2 (DjllSfll lentil** M 

a*** KU7 k iti^st Ltt,»i»ittaia«8 2 

3(Dl£«i8 2 4 0)3ESHaa***l-L-CM«ttfi 

^1$ * h/-- * mm a«-^a>«2iaB*a^seft * 4x * 

fcto. *BM«affl«B*2 3lcA**ft«*IB«a« 
^a)»afe/*H»atH£9B«»2 4(DSia««a£l4- 

au •BJH«sfiaa[B*2 3 05aB»fti4a«)-cse3E 

[0 0 3 9] L^t. +H«5ft«^0>C/NH:A<ftT 

o)»asaH»atBS*a»2 4o*aHaa^i4(f is 
3<7)mi^a^c7)^^ti^Mgc/NB#ic^^rtitJ#^tt 

[0 0 4 O] +p B 1ja;fi«-^(7>C/Nlt<Z>aLa*t?a 
M8 2 9CDfiC/NB#-Ca)*araKai4C/NitA<« 

#a>a§aJs»aici5iSi&t^«sii^«i#a?*iTu^fc 
[0041] sic. mi^ma;£aaBiS2 3ica***l 

S*WlH;*«-^a)»iSjftra;«a(4. ^(cg^^ai§2 4 
<Z>SEaJH£S£-a-f 5ICA FCM»JliSG)T\ 
S^^aii2 4<D*aH;fta<Z)«JSfccfcO : SSJS*KL 
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[004 2] L^t. -OCD©£f§il3§2 4T'AFCSJ 

t-. tt3&f§2o i iz^vrnvrnzmmmstttmL. m 
mn^£fttt%m^\m^R3Ltt2 o 5 zt&n&^tiz 

[0043] i3 li^ejiom 3 (ommmizm^ a f c 
}£izm?&mv&& 0 3 3[tmmmm^mm^. 3 4 

f£g£S§fii§. 3 0l£fi£teffi*3£&S§. 3 0 .0li3lfH)&i 

hmvm&&$s. 3 o 1 ii^y^tiiii3 o oT*&ai£ 
1 oitmmmm^mmmms 3o^mm^'-^^. 

3 1 1 \t$Lftmm)i>—Z?m&3 1 O^btii^^H^iiffl 
t^lt^dgoi^T. ^^^^;^^^P^3 3A<IEL< 

t—$ £mmLxi^fr^frzmm?&&mm'£%&X'& 

[0 0 4 4] VL±(»&o\Zffif&.£t\tzA FCmWOmft 

[z^xt&WTt&o mmm&}&mmm%*3 3iz\jizfr 
tz^mm&mmtm^mm^ 3 o tmmm&m 3 4 
tv i^tQno^-^'^h'm^izmwkZti&o ^<o 

• iiffi<t@^^ii§i3 4(dj^^ • tetetomm: (m& 

Hl^3 3|r[*-§5^fZ-g-^^TL^^)o fit, tefflU^ 

^m^rh^t<iiL^m^-y^3 i ox&Zo 

[0 0 4 5] ftor. &*Sf5]#];u-3no]g&3 1 oiciiii 

(m^-tf-f) xwmtztix msm^m^t Lxmmm 

£§23 1 1 lz»<*£*i£ 0 fH]$ffi£S23 1 1 T*l*. 
£ft/c(iSI£S{f^fto^-c\ {iffii5]tfl;u-^[HlS§3 

^£f?*\ t-^t5*>&^^^^-^(Hl^3 1 OA^^L 

xi^fr^frzm'g.L. &&mmm j %tf&&g:mi'*)i> 
zmxxi^m^izizitLft&m)\'-y®&3 i ot^mm 
^xi^^^oitmmzti&nx, mmmtk : &M9Lm& 

[oo4 6] &mmm>\s-7®& l 3 ^ o*<h»jl 
xi^&ms. Ky*«aiS3 o o-raiBT— ^<Dsy* 
£*$t*ju c(7>ssy¥««£»«ffiA£itRi-4o ccd 



tt*filA*ifflx.*Ky*A<JtttS3 0 1 T*«UiS*L*Ll* 

c / n it^fc^RFr^ c / n a* y <st l fc t co t mm 

■SAfI* Q 2 COUffi W t ft C V fe & o 

[0047] \n±o^o\z^ m3<K>mi&M\z^ii\i. m 
2<Dmmm<Dnmzm^x. &^mm^-y^3 1 o 

[0 0 4 8] 

[00 4 9] (1) ttmnttRfittHSeDBCXfiSa 

[0050] (2) *i«Hafi-9o»isaffla»t*i^ 

ffla»»JS.AbHa»SgJtliKL< ^<TUl\ 
[00 5 1] (3) *MffliS«*<DC/NJtA<ffiTL. 

[0 0 5 2] (4) *rfBHa«-**75c/Nit<7)a»-ea 
«ttftTi=j:u. *B«*aa!aiH*a)iE«afMiiiiift 

SS©fic/Nft(D*SSa»(*c/Na:A<iKt^*a>* 
aafittBl»a)«iii»f*a>tt«ftlHft#< 

[0 0 5 3] ( 5 ) «Bffltt%SaK)SCOH]g«&S^ 
[0 0 5 4] (6) ltKS-V>H«B*iJSS^b»5lfflW« 

[Hffi<Z)ffi*3Ei:lftW] 

[Si] *^Bjoi 1 0lMl:fcit^ A F Cgi0 7 
[i2] **M0)K2(Dlllifi«lcfc(ti»A FCSSBO-? 

[i3] ^^B^CDm3C0Hffi^JHfclt^ A FC^M^^F 

u sicH2<7)setfi«Toffl?i«iw(t-^<Daiai*?is* 
-Tin 

[@4) fitSfcftllzfeli-SA FCSIKD^Q^^B 

io. 2 0. 30 axaraitati 
11.21 m&mmwktt 
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12. 2 2 ♦PBlfflaflWSiia^-f M>£ 

1 3. 2 3. 3 3 mmitttiLXLWM.K& 

1 4. 2 4. 34 g^fgUSi 

15.25 Mil{£t§ 

16. 26. 116. 226 #IBS 

17.27 {^ffittiftS 

18.28 )ls—ZfZ?4)V$ 

19.29 Wl±Wl$fZMz5 



ioo. 200. 300 rnvrnfeftig 

1 0 1.. 20 1 . 3 0 1 Jt«8 

1 0 2. 2 0 2 ^•Y^Q^Q-tz^-'t 

1 0 3. 2 0 3 D/A^g|3l 
104. 2 04. 206 JJD^H 

2 0 5 »3H1#*±S 

3 1 0 &ffl|H)#j;U-^[H]S§ 
3 1 1 ft)8ffl£S 



[SI] 




(9) 



ftMW 7-15482 



[112] 




□It 

ItHD 
Eg 

-B- 



99 





\ 








* 


x 1 




* 












43 




to 
o 



(10) 



7- 1 5 4 8 2 



[El 3] 

33 mmm : &w<m%k 



30 




34 @SMg$fl2§ 



310 



300 



311 



301 



14] 



41 DM&Sf ,42 



7 >( )\>? 



Ay* 49 'miZfflffl 



45 



47 



1 ^ 



46 



— i 



48 



43 t<V$^W 




44 mmte 



01) 



t#S8¥ 7- 1 54 8 2 



imnmm mm 



